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. INTRODUCTION 

Those into whose hands this book comes, may be Historical 
the better able to understand the principles upon retro * 
which the proper treatment of ancient buildings Bpect# 
rests, if we begin by giving a short summary of the 
history of the churches in England during the past 
hundred years. It was towards the end of the 
eighteenth century that a renewal of interest took 
place in the forms and spirit of mediaeval architec¬ 
ture. But this movement did not assume definite The 
shape till some fifty years later, when it was much Gothic 
strengthened by the great ecclesiastical revival rcvivaK 
which, primarily one dealing with religious theory, 
soon turned to the more practical side and began to 
concern itself with the externals of religion ; and 
hereby the actual fabrics of our ancient churches 
were for the first time materially affected. The 
aesthetics of public worship were revolutionised ; 
mediaeval usage became the recognised standard of 
taste ; and as an effect of this, the study of the art 
and architecture of the middle ages was not only 
largely increased, but also lost much of the character 
of dilettantism it had possessed as long as no prac¬ 
tical result was expected from it. Placed on a more 
scientific basis by architects, it also spread among 
the clergy and the educated classes of the com¬ 
munity in ever widening circles, until an interest 
;n Gothic art became a popular form of refined en¬ 
joyment. In the year 1846, the Ecclesiological 
Society was formed out of the Cambridge Camden 
Society; it had as its objects the study of all matters 
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relating to church architecture, ritual, music, wall- 
paintings, and in short, whatever might be held to 
contribute to the greater dignity and beauty of 
churches. Other archaeological societies with kin¬ 
dred aims were founded in many places, and their 
influence rapidly spread and gathered strength. 

The early The interest in mediaeval art was thus brought 
restorers. out 0 f t h e theoretic stage. At that time the state 
of our churches, speaking generally, was one of di¬ 
lapidation and decay to an even greater extent than 
in buildings devoted to secular uses. The religious 
revival naturally brought with it a desire to rescue 
the churches from their lamentable condition, and 
to bring them back to what was called their pristine 
beauty. The utmost enthusiasm was thrown into 
the work, and if this had been properly directed, no 
doubt the result of the movement would have been 
to increase the value of ancient buildings. But un¬ 
fortunately the wish to make the buildings perfect, 
the desire to have everything complete, gave rise 
to the craze for restoration so called, the effect of 
which has been to make many ancient buildings 
which once were full of vitality and interest mere 
modern copies, which, whether as works of art or 
as records of the past, are of little value. 

The motive of the first restorers was excellent, 
but they acted on the false belief that modern 
work made in imitation of ancient work could 
take the place of the old without any loss of authen¬ 
ticity or interest as a historical or artistic docu¬ 
ment. The knowledge they had gained by study 
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they supplemented with theories and prejudices 
which, if they had gone more deeply into the 
matter, would have been found to be mistaken. 

For instance, they asserted that plaster and white¬ 
wash were unknown before churchwarden days, 
whereas a closer investigation would have made it 
plain to them that our ancient buildings have from 
the earliest times been finished with stucco or plaster, 
which was generally whitened. A cause of con¬ 
siderable destruction was the preference shown by 
the restorers for one mediaeval style over another. 

They removed much valuable work in order that 
it might be replaced by conjectural imitative work, 
to make (as they said) the buildings complete in 
one style. It is hardly necessary to say that the 
result of such practices has been disastrous, and 
even those who oppose the principles of the Society 
for the Protection of Ancient Buildings admit that 
irremediable harm has been done. 

But it may be asked, What are the points of Re.tora- 
difference between those who wish for the restora- tionreraus 
tion of our ancient buildings and those who oppose re P air - 
the process? We answer in this way: The 
restorer professes to be able to bring an ancient 
building back to its original condition and appear¬ 
ance by faithfully and minutely reproducing all 
that has been lost or destroyed, and by making 
the new work resemble the old as nearly as possible! 

Now we know that the result of putting this doc¬ 
trine into effect has been to rob the majority of 
our ancient churches of their true expression, and 
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to make some of them caricatures of the old 
inspiration. They resemble pictures which have 
been re-painted and improved until the beautiful 
evidences of age and the power of the master’s hand 
have been almost obliterated. 

But no great knowledge of art is needed to 
perceive that personal qualities and influences were 
' the essence of the ancient work ; that therein con¬ 
sisted that which made it art. But inasmuch as 
these qualities and influences cannot be revived, so 
what they produced can never be re-made. The 
conditions and surroundings of every period are 
different, so that the motives which act on men of 
one age cannot govern the production of genuine 
work conceived in the spirit and embodied in the 
forms of another. 

The work done in the Middle Ages was thor¬ 
oughly the work of artists, although the workers 
were unconscious of the existence of Art according 
to the modern meaning of the word. In those 
days the men who executed the work understood 
what they were doing, whereas now the architect 
makes detailed drawings which the workman fol¬ 
lows blindly, not knowing whether his work be 
beautiful or ugly ; and it must be remembered that 
the workman of to-day has the aid of machinery, 
and the very tools he uses differ from those em¬ 
ployed by the old builders. Again, one of the 
charms of mediaeval architecture is that no two 
buildings are alike; for when we come to study 
the details we find that variety exists even where 
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the features appear at first sight to be exact counter¬ 
parts one of another. 

Therefore those who oppose restoration say that 
it is impossible to reproduce ancient work even if 
it were desirable to do so; and they maintain that 
the only way in which we can truthfully restore is 
by putting back in its original position any actual 
object which has been found to be out of place. 

Even were it possible to reproduce lost work, it and not 
may be said that in matters artistic honesty is the honest if 
best policy, just as much as in other affairs of life. |C be 
The restorer is in reality committing a forgery, p0S9 ' e * 
and if he succeeds in deceiving, and makes people 
believe that his new work is ancient work, he 
falsifies a historical record ; if on the other hand 
he is unsuccessful, and it can be seen that the old 
work has been tampered with, he raises a doubt 
as to the authenticity of the genuine work. Again, 
the effect on the producers of these forgeries must 
not be overlooked. It is artistically demoralising 
both to the designer and to the workman to be 
making slavish copies, when there is no hope that 
they can surpass their model, but on the contrary 
a certainty that their copy must be inferior to the 
original. 

A favourite argument of the restorers when Living 
they wish to carry out alterations to ancient build- jy*e® and 
ings is that the old builders did not hesitate to dcad> 
destroy and alter the work of their predecessors, 
and therefore they are justified in following the 
same course. But this plea is untenable, because 
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there is no sort of parallel between the modern 
restorer and the mediaeval builder who altered the 
work of his predecessors. We all know that from 
early days constant alterations in, or additions to, 
the fabrics of churches were made, but in such 
cases whatever was done was executed in the style 
prevailing at the time, and not in imitation of any 
former style. They destroyed work which pro¬ 
bably we should have wished them to retain, but 
at any rate they put in its place work which has 
the essential qualities possessed by every true 
work of art; and it is to a large extent their 
additions and alterations which make these build¬ 
ings so historically valuable as showing the growth 
of the various styles. The restorer can at best 
only hope to add to a building, or to put in the 
place of the work he destroys a more or less con¬ 
jectural copy in one of these styles of architecture; 
and the result, both as a work of art and as a 
record of the past, must of necessity be without 
value. 

The Society for the Protection of Ancient 
Buildings was founded in 1877 to oppose this 
process of so-called restoration, and to urge that 
protection should take its place. Its principles 
were briefly these. It is generally admitted that 
our ancient buildings are a source of pleasure and 
interest to all who have any sort of care for 
history and art. There are few memorials which 
so greatly tempt the student to inquire into the 
past as the buildings which the past Has left to us. 
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Through them we discover the habits and customs, 
as well as the religious and artistic emotions of 
their builders, of which we should otherwise have 
but imperfect knowledge; and thus in destroying 
such buildings we destroy valuable records. It 
may be said that very few people favour the de¬ 
struction of ancient buildings, and this is probably 
the case; but the works which have been carried 
out under the name of restoration have resulted in 
large numbers of ancient buildings losing so much 
of their authentic character that they have ceased 
to be the work of the mediaeval builders, and have 
become mere copies, which, from the artistic and 
historical points of view, are less valuable than 
the average new building erected in the present 
day. 

The Society from its first foundation, as will be 
seen from the statement of its principles issued by 
it and reprinted as an appendix to this book, urged 
that repair should take the place of restoration, 
that decay should be arrested by continual care, 
and generally that these buildings should be rever¬ 
ently treated as the priceless records of the past, 
which should not be interfered with or altered if 
the necessities of the present day could possibly be 
met in any other way. This statement was com¬ 
piled by the founders of the Society, and in spite 
of the additional knowledge which the experience 
of twenty-five years has gained for us it still holds 
its place unaltered, and still governs the action- of 
the Committee. 
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Plea for • The Society pleaded then as it pleads now that 
revcr- our ancient churches should not be merely regarded 
handling as anti q uar5 an repositories, or as note-books for 
old work. art > st and architect, but as our most valuable 
links with the past, placing us hand in hand with 
our forefathers, so that seeing what they achieved 
amid so much difficulty and discouragement, we 
may be impelled not slavishly to copy their work, 
but to re-create the spirit which enabled them to 
produce it. It must be remembered that our 
ancient architecture is absolutely limited in quan¬ 
tity, and that by no expenditure of money and 
skill can we increase or replace it. What remains 
to us ought therefore to be preserved with the most 
anxious care. The Society, with a view to attain¬ 
ing this end, has always urged that ancient build¬ 
ings should be used, and in the cases of ancient 
churches that they should be made fit for the pur¬ 
pose for which they were primarily built. Works 
of preservation must of course be undertaken; 
but experience has shown that the operations of a 
modern builder almost always detract from the 
beauty and interest of an ancient building. They 
should therefore be most carefully restricted ; and 
much work which might be considered advisable if 
the building were modern, cannot be even thought 
of in dealing with old churches. 

Charges In the early days of the Society its opponents 
acainstthe ^ at it was a Society for protecting ancient 

Society, buildings by allowing them to tumble down. How 
unjustifiable this statement was can be gathered 
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by any unprejudiced person who will read the 
leaflets and papers which have been published by 
the Society from time to time. At various dates 
other equally unfounded charges have been brought 
against the Society. One of the latest of these is 
that it does not take enough into account the fact 
that churches are for use in the first place and for 
ornament in the second. Now those acquainted 
with the working of the Society know how entirely 
unfounded this charge is ; for the Society is always 
urging that ancient buildings are more likely to 
be preserved if they are put to some use, and in 
the case of churches, it is continually pointing out 
how they can be rendered fit for worship, while at 
the same time retaining their authentic character 
as genuine works of art and records of the past. 

It is undoubtedly true that the Society is always 
opposed to elaborate alterations or additions to 
ancient buildings ; and as a result of this position, 
those who favour such schemes always assert that 
the changes they propose are in each case necessary 
for the proper conduct of public worship. This 
is manifestly incorrect; and indeed, as a rule, the 
object of such proposals is merely to meet some 
passing fashion in ritual. 

TAe Society holds that these works of the Modern 
mediaeval builders should not be tampered with work 
for such a purpose, but where modern work is bc 
essential, that it should be simple and unpreten- mo J ei ^ 
tious, of good material and workmanship, and 
frankly the production of the present day. Modern 
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work attached to an ancient building, if done 
simply and directly, without attempting to copy 
any particular style, is far less injurious to the 
expression of the structure than any more learned 
and self-asserting efforts to imitate the styles ex¬ 
emplified in the ancient work which has descended 
to the present day. The question of the enlarge¬ 
ment or alteration of an ancient building is one 
requiring the most careful consideration before a 
decision is come to ; for in many cases the object 
in view can be attained in some other way. Let 
us take the example of a village which has just 
had a railway brought to it, with the consequence 
that its population is rapidly increasing. A pro¬ 
posal is made to enlarge the church in order to 
>rovide additional accommodation. This is done, 
>ut after a few years it is found that the church is 
again too small, and another enlargement is neces¬ 
sary. This goes on from time to time, until there 
is hardly a portion of the old church remaining ; 
and then after all a new church may have to be 
built. In such cases it would be far wiser to face 
the needs of the case from the beginning by 
building a second church, and to repair and retain 
the ancient one uninjured ; for while a new church 
can be designed so that it may be built in sections, 
every addition to the old church must result in a 
corresponding loss of interest, and more money will 
probably be spent from first to last in tampering 
with the old church than would have been needed 
to build a new one. 


18 
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The Society is continually being informed by The 
the custodians of ancient buildings when it applies to ^ 8 
for information about proposed works of restora- looketl at 
tion, that all the interesting features will be pre- a8 an 
served; but there are many ancient buildings ofaru.t.c 
singular beauty which possess none of the features w 0 e ' 
which are often supposed to constitute the prin¬ 
cipal claims of an old building to our attention. 

Such features, like the eyes in a human face, are 
no doubt the centre of interest, but it is as part of 
the main structure that they interest us ; and but 
for their connexion with roof and walls of pleasant 
colour and materials, bearing the evidence of 
many vicissitudes upon them, their appeal to us 
would be far less moving. Accordingly we should 
remember that if we wish to retain in our ancient 
buildings the indescribable charm which every 
genuine work of art possesses, it is essential to 
preserve not only their more elaborate and orna¬ 
mental details, but also the simpler portions, such 
as plain wall surfaces, clear glass, plain stone or 
tile paving, rough-cast and the like : we are in 
fact bound to treat them as essential parts of those 
priceless possessions, the beauty of which we can¬ 
not hope to increase, but may by a moment’s 
heedlessness or blindness irreparably injure or 
destroy. 



NOTES ON THE REPAIR OF BUILDINGS 
PREFACE 

The custodians of our ancient buildings are often 
at a loss to know what course to adopt when 
the buildings of which they are the guardians are 
in need of attention. Many desire that nothing 
more should be done than will make the buildings 
structurally sound and fit for the use to which 
they are devoted ; and with this object in view 
they consult architects who are reputed to treat 
ancient buildings in a conservative manner. Not 
unnaturally they consider that having procured 
what they believe to be the best advice, their only 
remaining duty is to raise the necessary funds to 
carry out the architect’s recommendations. Yet 
in this way many ancient churches and other 
buildings have been deprived of their value as 
works of art and historical records, not because 
their custodians did not value them as such, but 
because they relied upon the advice of one person. 

The following hints, founded upon the practical 
experience of the Society, are therefore given with 
the view of enabling those who have not studied 
the question fully to appreciate the difference 
between restoration and repair, between necessary 
and unnecessary works, good and bad materials, 
and so on. They are based on general principles, 
but of course each particular case must be judged 
according to circumstances, for there are hardly 
two ancient buildings which require exactly the 
same treatment. The methods recommended are 
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those matured by the Society during the twenty- 
five years of its existence. 

SUPERVISION 

One of the most important points in carrying Archi- 
out works of repair to ancient buildings is that of tecl ’ 8 
supervision. There has of late years been an in- 
creasing perception among architects that the ordi¬ 
nary Clerk of Works is not the best possible 
director for work on ancient buildings. This feel¬ 
ing has resulted in some of the younger architects 
with a natural turn for construction undertaking 
the personal direction of works on the spot in con¬ 
junction with the Society; and it has proved a most 
satisfactory arrangement. 

Workmen of the present day cannot be expected 
to understand the artistic and historical value of l 
such buildings, and if not properly directed, they 
either lose time by being uncertain as to what to 
do, or they unintentionally destroy valuable work. 

If, however, the work is carried out under the 
personal direction of the architect on the spot, 
the work is well done with the least possible loss 
of interest to the buildings, and at less cost than 
would be incurred if the ordinary methods of 
carrying out the restoration were adopted ; for 
only the actual material, workmanship, and super¬ 
vision have to be paid for. Moreover, although 
a general scheme for repairing a building may be 
devised before the work is put in hand, yet when 
the work is opened up unexpected contingencies 
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are certain to arise, and these require to be met 
on the spot as they occur. 

In cases where the arrangements recommended 
by the Society are made, the architect employed 
gives estimates of the probable cost of each section 
of the work ; he engages the workmen, and orders 
the necessary materials on behalf of the employers, 
who thus have an opportunity of seeing how the 
money is expended as the works proceed. The 
architect is paid by time and not by percentage 
on the money expended. 

The repair of ancient buildings cannot be pro¬ 
perly carried out under a contract, for such a con¬ 
tract is signed before the works begin, and those 
who sign it must be still in ignorance of the exact 
nature of the work to be done. The cost is almost 
certain to be either over-estimated, in which case 
the custodians are compelled to pay more than they 
need have done; or it is under-estimated to the 
builder’s own loss, and this has caused the work in 
many cases to be scamped. Even when a contract 
has been entered into, unforeseen work may be 
found necessary which the builder can show was 
not in his contract; and the custodians are not, as 
they generally suppose, protected from the addi¬ 
tional cost of such work by having a contract. 

The two diagrams (Fig. I. and II.) which 
follow are intended to show how a secular build¬ 
ing which was in danger of falling was successfully 
dealt with and made absolutely secure, and to 
illustrate the importance of personal supervision 
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in dealing with unexpected contingencies. It will 
be noticed that the beam bedded in the wall at 
the floor level, as shown in the section, originally 
gave support to the inner half of the wall, and 
as it was completely decayed there was danger of 
the wall breaking at this point, and indeed this 
movement was actually going on. The work 
which was carried out arrested the movement and 
relieved the ancient front from unnecessary weight 
and .thrust. 

The following are some of the buildings re- Some 
paired under the personal direction of an architect buildings 
on the spot in consultation with this Society :— > °. re " 
Clare Church Tower, Suffolk. ’ pa,rcd ' 

Eglwys Brewis, Glamorganshire. 

Eglwys Cummin, Carmarthenshire. 

Exeter Guildhall. 

Knoyle Church Tower, Wiltshire. 

Lake House, Salisbury, Wiltshire. 

Navestock Church, Essex. 

North Stoke Church, Oxfordshire. 

Sandon Church, Staffordshire. 

Wilby Church, Norfolk. 

Most people will agree with us when we say Structural 
that the primary duty of those in charge of ancient repair 
buildings is to place them in proper structural ™ u j | tcome 
repair. We have accordingly taken this part of 
our subject first, and have given the second posi¬ 
tion to those works intended to make the building 
suitable to the proper conduct of divine worship, 
or for any other use to which it is intended to put 
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it. Of course, we do not mean that the works 
should be carried out in the order here given, for 
each case must be judged on its own merits. For 
instance, in one case it may be wise to take a par¬ 
ticular portion of a structure first, while in another 
this portion could be left until more pressing work 
has been carried out. In all cases, however, struc¬ 
tural work should have precedence of work which 
is required for fitting a building for use. 

MASONRY 

Founda- In all cases where the walls show signs of weak¬ 
ens. ness or cracks such as indicate a possible defect in 
the foundations, it is essential that the foundations 
should be examined, and if necessary under-pinned, 
or new foundations provided. Before any work on 
Shoring, the foundations is begun, great care should be taken 
that properly constructed shoring and centering are 
provided where necessary to support the walls or 
arches receiving attention. This is most impor¬ 
tant. 

Under- When many graves have been dug near the 
pinning, walls, inside churches as well as outside, it is no 
easy matter to make foundations secure. Often 
the only way of gaining firm ground for new 
foundations is to go down to the usual depth of 
graves, and even then the danger of disturbing 
adjacent foundations has to be considered. In 
many instances the safest course is to form a 
large slab of concrete near the surface of the- 
ground, so as to spread the weight as much as 
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possible, and where the subsoil is clay this is 
generally the safest course. In a few cases the 
only way is to dig holes down to the solid ground 
at intervals of from five to ten feet, and fill them 
with concrete. Arches can then be thrown across 
from concrete pier to concrete pier to carry the 
wall above. 

Having rendered the foundations secure, the Wall# out 
structural condition of the superstructure should of the 
receive attention. Mediaeval walls were some- vert,C4 ‘* 
times diminished in thickness as they were carried 
up, and this has led to their being condemned 
as being out of the perpendicular, and therefore 
unsafe. A wall will not fall from leaning until it \ 
is more than its own thickness out of the upright, | 
and therefore it should not be rebuilt simply be¬ 
cause it is to some extent out of the perpendicular. 

When extra support is needed, provided the foun¬ 
dations arc sound, this can as a rule be supplied by 
the erection of buttresses of simple design ; for it 
should always be borne in mind that ancient work, 
if rebuilt, is no longer of any practical value to the 
student of art and history. Such ancient masonry 
does not depend merely on the design, but like 
any other work of art on the practical skill of the 
actual producer. 

It often happens that an ancient wall is in a Method 
dangerous condition, owing to the decomposition repair- 
and disintegration of the core of the wall, and in 
such cases the following method of repair will be cofeb 1 * 
found effective. This more particularly applies to bad. 
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the walls of towers where the retention of the 
original internal face is of no great importance, 
but even in other cases, it is often less harmful to 
remove the internal plaster and repair the wall in 
the way recommended, than to disturb the external 
stonework. A hole, say, two feet or two feet six 
inches wide, should be made on the inside at the 
lowest defective part of a wall and should be 
taken right back to the outer facing stones. This 
hole should be well cleaned out with water so as 
to get a clean and firm surface. The bottom of 
the hole should then be grouted with liquid 
cement and sand, or lime and sand grout, to 
fill up all vacancies and bring the bottom to a 
level bed. Upon this bed build up with concrete 
or brick-work, as best suits the circumstances, 
care being taken to have a proper bond for the 
new work as it proceeds up the wall, and a good 
hold of the old work should be obtained with 
strong ties of Staffordshire or hard paving bricks, 
three or four courses deep, to the backs of the 
face stones. In some cases these should be 
bonded across the whole length of the wall inside. 
Thus the core and part of the back of the wall 
will be made perfectly secure piece by piece while 
the external face will only be very slightly inter¬ 
fered with. As a matter of fact, the method 
above described is really little more than con¬ 
tinuing the common process of underbuilding 
upwards until the top of the wall is reached. 
Of course before such work is carried out the 
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foundations should be examined, and if necessary 
underbuilt; and precautions may have to be 
taken to prevent the running of sand from the 
core of the walls, and to support the work by 
putting centering in window openings and arches. 

We should mention that a method has been re¬ 
cently invented by which liquid cement or blue 
lias lime is forced into rotten walls by hydraulic 
pressure. So far as it has been tried we are in¬ 
formed that this plan has been found successful, 
but the Society has had no actual experience of it. 

Cracks in ancient walls should be treated in like Repair of 
manner, but the exact mode of treatment must crack »* 
depend upon what is found to be necessary in 
each case. The annexed illustrations (Fig. III. 
and IV.) are given showing how, where a chancel 
arch had spread, the difficulty has been success¬ 
fully met. We also give illustrations (Fig. V. to 
VIII.) showing how a church in Hertfordshire was 
dealt with under the auspices of the Society. The 
four diagrams exhibit a method adopted to arrest Illuitra- 
movement due to a restoration, by external but- ,,on * of . 
tresses and internal trussing. They show the lean- 0 fcrackcd 
ing northward of the arcade wall, particularly at wa i| 8 . 
the central shaft, and the crack of the bedding in 
the middle shaft, which was very marked; the mis¬ 
chief must have been visible when the restorers 
were at work, for they had ruthlessly cut down the 
columns to get a good smooth drag and glass-paper 
surface. The beds were filled with fine lime putty. 

The dotted line through the centre of the base of 
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the column in Fig. VI. indicates the inclination of 
the arcade. 

It was found during the work of repair carried 
out under the Society’s direction, that the east 
wall of the aisle had been rebuilt in order to insert 
a new east window ; this wall was too rotten to 
maintain, and when it was taken down there were 
found embedded in it a good many details of 
thirteenth-century masonry. Some of these were 
built into the new wall and exposed over the 
window inside the aisle. Fig. VII. shows the 
construction of this wall as rebuilt. 

Money ran short, and the shores were left at the 
west end of the aisle where the wall was in a bad 
state, on account of the restoring architect’s action 
in cutting away an oak tie-beam which crossed the 
tower arch. These shores, however, have been 
since removed. The core of the buttresses was 
built in toothed brick with cement mortar, and 
the rough flint facing was built at a later stage. 

We may mention that where cracks exist, and 
it is thought desirable to ascertain if movement is 
going on, the best method of doing so is to place 
plaster of Paris or cement bands across the cracks. 
Where the bands are put across walls covered 
with plaster, it is necessary to clean the plaster of 
whitewash and also to be sure that the plaster has 
a firm hold of the wall, or the test band will pull 
the whitewash off the plaster, or the plaster off 
the wall, without showing the movement which is 
taking place in the wall. 
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Repair of Many cases occur in which the surface stone- 
dccayed work of ancient buildings is badly decayed. This 
W0?k’ is es P ccia,, y the case in th e neighbourhood of large 
towns. If this decayed stone be renewed the effect 
is that produced by an ordinary restoration, and the 
building loses in interest accordingly. After con¬ 
siderable experience the Society has come to the 
conclusion that if a stone is not decayed more than 
one-third of its thickness back into the wall, it will 
not endanger the safety of a building provided 
further decay can be stopped. The decayed sur¬ 
face of the stone should be cut off, the bed of the 
stone thoroughly cleaned out, and filled with mor¬ 
tar, and portions of hand-made tiles hammered in 
so that the straight edge of the tile comes out flush 
with the wall face. If the stone has only decayed 
a little way back it can be covered with mortar, 
but if it is decayed far back, layers of pieces of tile 
should be bedded in mortar on the tile which has 
been fixed in the joint, and finished off with mortar . 
approximately flush with the wall face, some of the 
tile-work being allowed to show through the sur¬ 
face of the mortar. It will be found that after a 
little experience the workmen will be able with 
proper supervision to repair decayed mullions and 
tracery in the same way. 

Mortar But success largely depends upon the right 
inp wall*' J'. om P os,tI0 ^ 1 of the mortar. It is best to use blue 
* ’ has lime with good clean sand, not too fine. A 

mixture of. fine and coarse sand with a certain 
number of very small pebbles in it is the best. 
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The mortar should be left for two or three hours 
after it is made before being used, care being 
taken that it is well worked. No mortar should 
be kept over from the previous day. The first 
two hours of the day should be spent in preparing 
the stonework, and by this time the mortar will 
be ready for use, and fresh mortar should be 
mixed every two hours throughout the day. Blue 
lias lime is a hydraulic lime, and seldom has 
enough water to make it set well. Therefore a 
pail of water and a garden syringe should be at 
the side of the workman, and he should begin by 
repeatedly wetting the old work. In the pail 
should be placed broken tiles and slates to soak 
before use, and after his work is finished it should 
be kept damp for many days by the easy process 
of syringing it. Where possible, it is a great 
advantage to hang a cloth in front of the work, 
when finished, to keep off the frost, sun, and 
drying winds. 

No good building can be done with bad mortar, 
and yet bad mortar is not infrequently used, some¬ 
times through ignorance, sometimes through care¬ 
lessness, and sometimes through a desire for 
economy; but it is a false economy. Mortar 
may be made with cement and sand, or lime and 
sand. Portland cement is now the only cement 
used, Roman cement having practically gone out 
of use. When cement is used it is of the greatest 
importance that it should be of the best quality, 
and not used in too large a proportion to the 
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•sand, otherwise it will expand and crack in setting^ 
Good cement, when mixed with not less than 
three parts of good sand, does not expand enough 
to do harm. Expansion in such cases is generally 
a sign that the cement is underburnt and contains 
free lime. It may be fairly well tested for this 
fault by making up a sample, neat, with not more 
than one-fifth its weight in water, into pats about 
two and a half inches in diameter and a quarter of 
an inch thick at the top, using a plate or glass or 
)orcelain for the purpose. After twenty-four 
lours’ exposure in the air put the pat which is to 
>e tested, with its support, in water, and if the 
cement cracks at the edges of the pats, or buckles, 
within a week, the cement is not trustworthy. 
Another useful test is the following. Fill a glass 
bottle with cement, adding enough water for it to 
set. The expansion of the cement should not be • 
great enough to break the bottle. 

It is advisable to spread cement out on a floor, 
so as to expose it to the air for ten days before 
use, and if it can be raked over so much the better. 

It is necessary that it should be carefully measured 
out in proportion to the sand. The sand is an 
important element, and this will be spoken of 
later. But it must be remembered that the finer I 
the sand the greater the amount of cement needed, f 
With good coarse sand, provided the cement is 
good, one part of cement to six parts of sand is 
probably the most that need be used, except in 
cases of wedging up and underpinning. Neat 
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cement is sometimes useful for running into 
cracks not wider than a sixteenth of an iifch for 
m such ca.es it is often the only possible method 

ft-r^V I ru e WISPr fn lim '' m °ttar in r - 

ference co cement mortar, unless tGTSTSS. 
sjt^ToT tTie work settine^na ayT-FTKgfe-Trno 

. ^ evert heless^he _ workmerT' 

carmot belcept waiting, and therefore the builder 
wll constantly be compelled to use cement 
Where the sand can be kept fairly dry there is 
an excellent custom which prevails [n some parls 

sa f nffthe 0 s U a n H r V f meaSuri "e out cemenfand 

sand ,/necessary, having been previously 
„ “«« ' hcm together, and then throw- 

water 6 ° Ugh “ SCre ' n before addi "g 

There are many different blue lias limes. Some 

fr°om' rT W “ “ ( A , berthw near Cardiff), some 
from Bridgewater, and other kinds from Leicester 
and elsewhere, and they vary in the time which 
they take to set. The best mortar is that which is 
slow in setting, but the_drawback to slow-c,f f ;„ r 
' mortar js that the work must progress^^T^y-^ - 
he mortar musTseFKTrly"hard before it can carry 
he work above it. Mortar must not dry before 
the lime has undergone the chemical change, for 
if it does it will not make good mortar . 8 The 
difficulty of keeping the work damp while it is 
setting, especially ,n thin walls, and the slowness 
of some blue lias limes in setting, render them 
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undesirable for mortar in many cases. But if 
sufficient time can be allowed, undoubtedly slow- 
setting blue lias limes make the best mortar, for 
they allow the work to get its true bearing, and 
they continue to harden for years. It is especially 
important that plenty of water should be used. 

Blue lias lime is sold in bags, but care is needed 
to see that it is genuine blue lias lime, for inferior 
kinds of lime called by that name have of late 
been in the market. 

Chalk lime varies greatly in quality. In the Chalk 
neighbourhood of London Dorking lime can l' me 
always be had, and it is a very good lime. It can mortar * 
be obtained ground in bags as well as in the lump. 

If a neighbourhood docs not provide good lime, 
it is better, indeed necessary, to obtain it from a 
distance. It may reasonably be said that if the 
local builders consider that mortar is better if 
used stronger than in the proportion of three of 
sand to one of lime probably either the local lime 
or the local sand is unfit for use. 

If sand has clay or, still worse, chalk with it, it Sand, 
will not be good building sand. The best sand is 
generally river-sand well washed, but if there is 
chalk present it cannot be washed out. The best 
sand is coarse, sharp, and free from any other 
matter. It is not uncommon to find sand excel¬ 
lent as far as cleanness and sharpness go, but too 
fine. It is then only necessary to obtain some 
coarse sand from a distance to mix with it to get 
an excellent result. In some cases old bricks are 
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cheaper than sand, and then if the works are on a 
large enough scale to employ a mortar-mill, first- 
rate mortar may be made by grinding the bricks 
up with lime and adding a little sand. If sand 
and lime are both perfect the proportions may be 
as low as five and one or six and one, with good 
results. Where a mortar-mill cannot be used, it 
is always wise to urge the builder, in his own 
interest, to use a hand-mixing mill, as it saves 
time and mixes the sand and lime better than it 
generally gets mixed by hand. 

Definite proportions cannot be given, as a varia¬ 
tion in the quality of either ingredient involves an 
alteration in the relative quantities needed ; there¬ 
fore the right course is to have tests made before 
the work is begun. Having decided on the cement 
and sand or lime and sand which are to be used, a 
man can in an hour or so build, say, four piers or 
blocks of brick or masonry in some shady place, 
graduating the proportion of lime or cement so 
that the first block has the largest amount of 
cementing material likely to be required, and the 
fourth block has the smallest proportion which can 
probably be used. 

The results of the cement test can be judged of in 
two or three days, and even on the next day a fair 
opinion can be formed. After twenty-four hours or 
so it should resist the pressure of a finger, only leav¬ 
ing a slight impress, and if on the next day the blade 
of a knife can with moderate pressure be run into 
it, that is the proportion one would choose. 
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In the case of good chalk lime, it will be 
sufficient if it begins to set in a day or so, and is 
fairly hard in a week, and hard enough to carry 
the work above it in a fortnight. Blue lias limes 
differ in the length of time they take to set. 

Some will take a fortnight before they begin to 
toughen, but all blue lias limes will go on harden¬ 
ing for years. The less sand used, the quicker is 
the setting of all kinds of mortar; but the lime j 
to be chosen is the slow-setting one which eventu¬ 
ally sets hard. When bricks or porous stones 8 
are used the importance of soaking them with 
water should never be overlooked, for good work 
cannot be done with a material which will take 
the water out of the mortar. Of course wetting 
the building material increases the risk from frost, 
but then important works should not be gone on 
with in frosty weather. 

All that has been said on the subject of mortar Concrete, 
applies with equal force to concrete. The lime 
or cement, sand, and broken stone or other core 
should first be well mixed together dry, and 
afterwards sprinkled with water through a rose. 

Care should be taken not to use too much water, 
for this leads to contraction in setting. Rather 
more cement or lime will be required for concrete 
than for building mortar. It is desirable that the 
stone for concrete should be broken fairly small, 
and the usual stipulation in specifications that the 
stone should be small enough to pass through a 
two-inch ring is not unreasonable, for if the stones 
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are large, the material which binds them together, 
that is the mortar, is in too large masses, and 
becomes a source of weakness. It is an advantage 
if hard bricks can be broken up and mixed with 
the stone or flints, as the brick holds the moisture 
and gives it off to the cement or lime as it 
requires it in setting. It is an economy, where 
large masses of concrete are used, if larger stones 
be bedded in it, as it reduces the amount of 
cementing material needed, but they must not 
touch each other. 

It is essential that sand should be used in 
concrete, unless in breaking the stone or brick 
sufficient grit is made to take the place of sand. 
Five parts of stone, three of sand, and one part 
of cement is probably the strongest which should 
ever be used. Good sharp sand is as important 
as good cement. Increase the cement if the sand 
is not sharp, and wash the sand if it is dirty. If 
lime is used, a larger proportion than that advised 
for mortar will be required, just as more cement 
is needed. 

In using concrete for foundations it is always 
well to bear in mind that the more it can be 
spread out in width, the larger bearing surface it 
has on the ground and consequently (provided it 
be thick enough not to break with the weight put 
upon it), the less chance there is of a settlement. 
And again, blue lias lime concrete, where time 
can be given for it to set, is in many cases more 
desirable than cement concrete. 
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Concrete should always be well rammed im¬ 
mediately after being put in, and the amount of 
water used should be just sufficient to show on 
the surface when the ramming is completed. 
Concrete is often spoilt by too much water 
being used ; this results in the cement settling 
to the bottom, or, when the concrete is rammed, 
coming to the top, and so preventing any 
further ramming that may be needed. 

The Society is, as a general rule, opposed to Reopen- 
the opening of blocked-up arches, windows and «jg 
doorways, unless they are essential for purposes 
of convenience or light. In many instances there / ows 0 ’ r 
were practical reasons for blocking them, and the door*, 
removal of the filling in such cases may affect 
the stability of the superstructure. 

Mosses and lichens should on no account be Moice*. 
removed, except where they occur in the beds 
and joints which have to be cleaned out for point¬ 
ing. It is noticeable that where lichens and mosses 
are growing on stone, the surface of the stone 
will be found to be intact; but in our towns 
vegetation never adheres to the stonework. 

There can be no doubt that distempering or Lime and 
limewashing walls safeguards them from the other P rc - 
injurious effects of smoke and chemical fumes, fcrva,ivc8> 
which are destroying the surfaces of so many of 
our ancient buildings. It is therefore an excel¬ 
lent plan to protect them with distemper, and it 
will be found that if lime is slaked in boiling 
water (it need not be applied hot) it will adhere 
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very firmly, and even where stone has begun to 
crumble, the repeated application of it will check 
further decay. Experiments have recently been 
made with chemical preservatives, but it is im¬ 
possible for the Society at the present time to 
speak with certainty as to their use except in 
particular cases. 

Where it is necessary to repoint ancient work, 
it is useless to do it unless the joints are raked 
out square for a depth at least equal to the width 
of the joints ; a still greater depth is often better. 
The joints must first be thoroughly wetted, and 
the mortar well pressed home. The new pointing 
should not be cut, ruled, raised, tucked, or treated 
in any other modern fashion of pointing, but 
should be kept absolutely flat, and flush with the 
wall face, the mortar for the pointing being com¬ 
posed of Unite and clean sharp sand only, without 
the addition of any colouring matter such as 
smith’s ashes and the like. Provided it can be 
kept wet, blue lias lime mortar is the best for the 
purpose. 

ROOFS 

In carrying out repairs to roofs it is sometimes 
necessary to strip them, and in such cases no 
more of the roof should be uncovered at one 
time than can be protected by tarpaulins. To 
allow old timbers which have to be covered up 
before they arc dried to be drenched with rain 
is the most certain way of starting decay in them, 
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and of course rain does great harm in the interior 
of a building. 

Each timber should be examined, and repaired Repairing 
or renewed in oak as the case may be. No 
of sound timber should be discarded ; where only ening . 
partially decayed, it can be strengthened by the 
use of iron straps, nuts and bolts, and where more 
is necessary new timbers can be spliced and scarfed 
on to the old. Great care is needed when ex¬ 
amining ancient timbers, for the sap wood of oak 
often decays, and this sometimes leads to the 
belief that timbers are unsound. It will fre¬ 
quently be found, if a gimlet is put into such 
timbers, that after it has penetrated to a certain 
distance it stops dead, the oak being so hard that 
it is impossible to go further. Such timber should 
of course be retained. Decay easily attacks sap 
wood, from which it is apt to spread, and there¬ 
fore where it is out of sight sap wood should be 
cut away. 

Again, sometimes it will be found that wet has 
soaked into the back of timbers and decayed their 
core, but even then it is not necessary to abandon 
such timbers, for the decayed portion can be cut 
out and the space left may be turned to advantage 
for obtaining additional strength. The annexed 
diagram shows how this was done in one instance 
when repairing an ancient roof. 

No attempt should ever be made to renew Renewal 
missing ornamental work. What remains is ofP^a- 
great interest, and this interest will be diminished 
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if new imitative work be introduced. The new New 
timbers should be left as they come from the Timbers, 
saw, and on no account should any stain, varnish, 
or the like, be applied either to the new or to the 
old work. 

When roofs are covered with lead and the lead Lead- 
is past repair, it should be taken off and recast work - 
(near the site of the building if possible) to a 
weight of at least eight pounds per foot, any de¬ 
ficiency being made up with virgin pig, and it 
should be relaid in narrow widths of not more 
than two feet six inches between the rolls, and in 
lengths of not more than eight feet. Milled lead 
should never be used, for it is not only poor in 
appearance, but is very much less lasting than cast 
lead. The lead should not be laid direct upon oak 
boarding, but upon rough deal boarding, as the 
tannic acid in oak decomposes lead. 

Where roofs are covered with tiles, and these Tiles, 
need rehanging, the tiles should be rehung with 
copper or zinc nails; where the holes are large, 
galvanised cast-iron pegs may be used. The tiles 
should be torched on the under side or laid upon 
second-crop hay, with the object of preventing 
snow and wind from blowing under them. Where 
it is not convenient to torch the tiles, the head 
of each tile may be bedded in mortar, but the 
danger in doing this is that the workmen arc apt 
io put the mortar too far down, and then the wet 
soaks upwards and rots the laths. Well-burned 
hand-made tiles should be used to take the place 
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of any old tiles which cannot be reused, if old 
tiles cannot be obtained to make up the deficiency. 
Roofs covered with stone slabs, stone slates, and 
the like, should be treated in a similar manner. 
Thatch. Roofs covered with reed or straw thatch, still 
to be seen in some parts of the country, should 
have their covering most carefully preserved, or 
if necessary renewed in the same material. 

Unauit- The following materials should never be used 
*bl* for the coverings of ancient roofs i. Milled 
materia s. j eac j 2 . Broseley machine-made tiles, which 
weather badly and are brittle. 3. Thin Welsh 
blue slates. 

The use of felt should be avoided, as its use 
has in many instances caused the decay of ancient 
I roofs, and it is a cause of danger from fire. As 
a rule, felt is used to prevent snow from driving 
in and rotting the woodwork, but this can be 
stopped by torching, or bedding the tiles or slates 
with mortar. The damage caused by condensa¬ 
tion and want of air through the use of felt is far 
more serious than that which would be likely to 
be caused by snow and rain being driven under 
the roof covering. 

Ncwroofs In cases where new roofs are necessary (and it 
conitruc-" 1 ° ftCn ha PP ens that ^ey are required to take the 
tion. place of modern decayed roofs of inferior material), 
care should be taken that they are of good con¬ 
struction, for there is no justification for placing 
any roof on an ancient building that has not a 
direct tie between the walls. Otherwise when the 
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weight of the covering is put upon the roof it 
must spread to some extent; even if it be only 
a quarter of an inch, it will mean that the thrust 
of the roof comes upon the walls ; and if they 
are not capable of receiving the thrust then they 
must crack. A roof of this description (that is, 
without tiebcams) on a new wall is not so objec¬ 
tionable, because the wall is green and will bend 
until the tics of the roof take the bearing, but 
an old wall cannot give in this way. English oak 
should be used for new roofs wherever possible. 

When a roof has a strong projection, eaves- Eavet- 
gutters and down-pipes arc not necessary, and 
they should not be put, as they cannot avoid being 
a disfigurement; but in cases where they are 
essential, they are best made of lead. Rainwater 
heads and down-spouts can be cast or bought 
ready made, but a good way is to make them up 
on the spot out of cast sheet lead Eaves-gutters 
were formerly often made V-shaped of wood ; 
these look better than cast-iron gutters, and pro¬ 
bably last quite as long. 

Great care should be taken that all gutters, Cleaning 
especially valley gutters and gutters behind para- oul 
pets, are properly cleaned out from time to time, gmtcr8 ' 
as the neglect of this has caused damage to many 
mediaeval buildings. 

Many roofs are ceiled on the under side. It Ceilings, 
will depend upon the circumstances of the case 
whether it is advisable to remove the ceilings. 

If the roofs above them are in a condition to 
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admit of their being open to the church, there 
is no great harm in removing a ceiling, provided 
it is a modern one ; but it should be remembered 
that the removal of such ceilings makes the build¬ 
ing colder in winter and hotter in summer. In 
the West of England the panels of the ancient 
barrel roofs are sometimes of plaster, and this 
should not be replaced by any other material. 
Where the plaster-work is decayed it should be 
renewed. 

WINDOWS 

Where the mullions and tracery arc decayed, the 
decayed stonework should be cut away until sound 
stone is reached, the work should then be made 
up in the way described on page 34. Of course, 
a new stone here and there may be necessary, but 
if the work is properly superintended, few new 
stones will, as a rule, be needed. Even when 
new stones are necessary, it will generally be 
found that the stone from the glass line inwards 
is sound, so that it is only necessary to dowel on 
a new outer half. 

Mediaeval stained glass should never be touched 
except by a skilled workman. Nothing should 
ever be done beyond repairing the lead-work, and 
this should be carried out piecemeal, and if possible 
without removing the glass from the windows. 

Ancient glass should not be cleaned. Much 
glass has been spoilt by the removal of the paint, 
which was fired on to give the drawing. 

52 


WINDOWS 


All existing clear glass should be most carefully Clear 
preserved. It is nearly always crown glass, which 8 laM * 
is far more beautiful than sheet glass, as each pane 
is made slightly convex, so that it catches the light 
and gives a sparkle to the window. In many 
cases the surface of the glass has a delicate opal¬ 
escent effect, due to decay, which adds to its 
beauty. 

It is in most cases a misfortune when modern Modern 
stained glass is introduced into an ancient build- 
ing ; for such glass is almost always incongruous, 8 * 
whatever may be the merits of the glass itself, and • 
when once introduced, however harmful it may 
be to the general character of a building, it is 
most difficult, if not impossible, to get it removed, 
because as a rule it is given as a memorial. An¬ 
other grave objection to stained glass is that the 
wire guards outside, which arc always put to pro¬ 
tect it, are a great disfigurement to the exterior 
of the building. Furthermore, ancient stonework 
is always injured when new stained glass is put 
into an old window. Stained glass has often been 
introduced where the sunlight coming through 
clear glass has caused inconvenience. The Society 
advises that light curtains of butter muslin or 
some such material, should be used in such cases. 

Drapery of this description may often add to the 
effect of a building, but modern stained glass is 
always to be regretted. 

So-called cathedral or other tinted glass should Cathedral 
also be avoided. Countless numbers of ancient g ,a88 - 
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churches have been seriously disfigured from the 
artistic point of view by having all the old clear 
glass taken out and modern cathedral glass put in 
its place. As a result, not only is the inside of the 
building spoiled, since all the windows appear to 
be glazed with a material looking like bad ice, but 
the interior is ruined by a disagreeable light being 
thrown upon everything, and loses much in interest 
when the beauties of moving foliage and sky are 
shut out. When it is necessary to use new glass 
crown glass should be used. The glazing should 
be pointed up with a moderately soft lime putty. 

When the leadwork is in need of repair, it 
should be done if possible without removing the 
glass, and where it is past repair, the camcs of the 
new work should not be less than half an inch 
wide, and they should be left bright and not 
blackened. Some architects have a great fancy 
for ornamental leadwork, but this should never 
be introduced into an ancient building. 

The old iron stanchions and saddle-bars should 
always be preserved, as they steady the mullions 
and add considerably to the strength of the win¬ 
dow ; and it is often advisable to add new saddle- 
bars of gun-metal or wrought iron. The ends of 
iron stanchions and saddle-bars should be heated 
and dipped when hot into linseed oil, as this pre¬ 
vents the ends from rusting and splitting the stone 
in which they are fixed. Sulphur is found a 
convenient and satisfactory material to set them in. 
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SURFACE DRAINS 

Where a building is found to be damp it is 
sometimes essential that a surface drain should be 
put round outside the external walls, but as the 
appearance of such drains is somewhat unsightly, 
they should be avoided if possible. Where the 
level of the ground outside a building is above the 
internal floor level, it should be lowered about 
six inches below the floor level. In cases where 
surface drains must be provided great care is 
needed, as they often sink away from the wall, 
and the water gets between them and the wall; 
then they are doing more harm than good. It is 
best to arrange the drain with a long slope from 
the wall, and a short slope up to the turf, keeping 
the side next the wall the higher, so that if the 
drain becomes blocked the water will overflow 
away from the building. Where the level of the 
churchyard is considerably above the floor level, 
a retaining wall on the outside of the gutter is the 
only way of satisfactorily dealing with the diffi¬ 
culty. A dry drain covered over is not thought 
by the Society to be satisfactory. 

These drains should be formed either of stone, 
tile, or brick, laid upon a six-inch bed of blue lias 
lime concrete, with proper gullcys to take away 
the water. The concrete should be thicker if the 
ground has been disturbed. On no account 
should blue vitrified bricks be used, as they do 
much to destroy the quiet appearance of an 
ancient building, and owing to their having little 
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or no suction the mortar is apt to set apart from 
the bricks, and leave a space for the wet to 
penetrate. 

FLOORS 

Any existing pavement which is found in an 
unrestored church is certain to be more in har¬ 
mony with the ancient building than any modern 
pavement which could be put in its place. There 
is no reason why old floors should be discarded 
because they are uneven, or because they are of a 
later date than the building. They can be taken 
up and relaid on a bed of concrete, the concrete 
itself being laid on a thick bed of well-rammed 
dry rubbish ; if this is not done the cold ground 
will cause condensation on the pavement. Any 
deficiency in the paving should be made good 
with similar materials. 

Perhaps the best modern pavement which can 
be used is one of plain stone not set out in definite 
squares or diamonds. Unpolished marble and 
good hand-made red tiles well burnt are unobjec¬ 
tionable, but it is almost always necessary to get 
the tiles fired on purpose, or they will wear away, 
and the red dust will be a great nuisance. 

Hardly any paving can be worse than one of 
modern encaustic tiles, especially when they are 
glazed and of many colours. Therefore such tiles, 
as well as all polished surfaces, should be avoided. 

Boarded floors should be repaired and retained, 
unless there is a strong reason to the contrary, 
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, buc 5 ? re , should be ta ^en that they are properly 
I ventilated so as to avoid dry rot. Boards laid 
direct on the concrete in the same waterproof 
composition as is used for wood blocks, are better 
than wood blocks, as they look quieter; but 
where they are used the concrete must be finished 
in coke breeze, and the boards nailed to it. 

HEATING 

From experience the Society has found that the Gurney 
best mode of heating an ancient church is by a «ov«. 
Gurney stove. _ These stoves are used with suc¬ 
cess m the majority of our cathedral and abbey 
churches, and we believe that both the initial cost 
and the working expenses are less than those 
incurred by any underground system of heating 
1 hey arc certainly less disfiguring than the method Under- 
of warm'ng by an underground heating apparatus, ground 
for the heating chamber chimneys are generally a PP a * 
unsightly, and the iron gratings form dust-traps ratu# ’ 
and arc ugly and out of place. Moreover, a very 
large number of our ancient churches have been 
seriously damaged by settlements owing to the 
sinking of heating chambers. 

™-\L G r^ St0V ? T St °f the heat given Advao- 
off by the fuel is utilised, and provided it is tages of 

placed at the west end of the building, out of a Gurne y 

draught, and the flue taken up through the roof " ot "' 

the warmest place in the building will be at the 

east end, for the hot air will circulate along the 

roof, drop at the east end, and return to the stove 
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along the floor. To insure good circulation, if 
there is a western tower open to the nave, a close- 
fitting floor should be laid in the ringing-chamber 
or belfry. 

WALL COVERINGS 

Ancient The ancient builders almost without exception 
plaster, covered their buildings both internally and exter¬ 
nally with plaster, except where ashlar was em¬ 
ployed, and even then they sometimes put on at any 
rate a thin coat of plaster. For example, at Waver- 
lcy Abbey, which has been a ruin since the dissolu¬ 
tion of the monasteries, such a coat of plaster still 
Removal exists. It is now generally acknowledged that 
of cx- architects have made a great mistake in having till 
tcim\ q U - ltc j atc iy ma de it a practice to remove ancient 
phutcr. pj astcr f rom t h c outside of buildings, although of 
course it has been done in ignorance of the plaster 
being ancient; damp has frequently shown itself 
on the inside of the walls after such a removal has 
taken place. The ancient builders knew perfectly 
well that many soft stones would not stand the 
weather, but this they did not deem of import¬ 
ance, as they covered the surfaces of such stones 
Internal with plaster. One of the great objections to the 
planter, removal of internal plaster is that in a few years 
the rubble walls become dirty, and then it is not 
, known how to clean them. A pointed wall also 
gets dirty far more quickly than a wall covered 
with plaster, because there are so many pro¬ 
jections to catch the dirt. Numbers of beautiful 
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wall paintings have been destroyed by the 
removal of plaster. 

The right course to follow is to repair and Repair of 
renew it where necessary, for there can be noP ,afiter> 
better protection to the walls. Any new plaster 
required should be put on in one coat, and should 
not be screedcd, but finished off with the hand 
trowel, following the surface of the wall. Of 
course new plaster should not be placed over 
decaying stone or vegetable matter, for the de¬ 
composition will continue and blow the plaster off. 

To obtain good results with modern plaster parti¬ 
cular care and supervision are necessary. The joints 
should be well raked out to give a key. It is 
best for external work that the lime used should 
be blue lias lime, but for internal work chalk lime 
is good enough and gives less trouble on the score 
of cracking. In both cases, to obtain satisfactory 
results it is essential that the sand used should be 
clean, sharp, and (most important of all) coarse. 

It is also essential that the wall shall be thoroughly 
wetted before the plaster is applied, and for 
external work that the new plaster should be kept 
damp for as long a time as possible after com- 

E letion. Cloths hung over it delay the drying ; 
ut the easiest way is to keep it damp with a 
garden syringe. This should be done for about 
a fortnight. We give the following accurate Plastering 
description by a builder of how he carried out his external 
plastering on the external face of a new brick wall. facc *' 
The fact that the wall was new increased the diffi- 
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culty on account of the absorbent nature of the 
new bricks ; and the reason why one coat was laid 
and finished shortly afterwards is that this method 
gives an opportunity of applying more moisture ; 
for if new work is wetted too quickly it will be 
damaged. 

The lime, he says, used for the external plaster¬ 
ing was blue lias lime obtained from Lliswerry, 
near Newport, Monmouth, the sand was river 
and sharp pit-sand, both washed. The propor¬ 
tions used were three parts, by measure, of river 
sand, two parts of pit-sand, and one part of lime, 
all being carefully gauged. It is necessary that 
the lime should be laid out in an open bin under 
cover to cool for a fortnight before it is used, and 
it must be sifted through a fine running sieve to 
free it from small grains of core before it is 
mixed. The amount of material for the day’s 
work was mixed the night before. This is most 
essential. The brickwork was wetted overnight 
or early in the morning. In summer-time it is 
advisable to syringe the work well with water early 
in the morning as well as at night. The plaster 
should be laid on about half an inch thick, the 
piece of work to be done in one day being roughly 
rendered and then finished by well working it 
with the hand float. 

It is a mistake to suppose that whitewash is 
necessarily modern, for there are records of its 
having been used in churches from the eighth 
century onwards, and whitewashers were employed 
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in Westminster Abbey at an early date. We 
have also the record in Norman times of the 
entire re-whitewashing of S. Albans Abbey inside 
and out. The mediaeval builders generally white¬ 
washed their buildings all over inside as soon as 
they were finished. This is shown by the fact 
that consecration crosses are usually found painted 
on a coat of whitewash. 

From the purely utilitarian point of view weWhitc- 
believe it to be one of the best known preserva- wash aa a 
tives of stone as well as the best light-giver, and P rc6erva * 
doubtless the old builders knew this to be the lvc ' 
case. From the architectural point of view 
nothing shows off architecture to greater advan¬ 
tage. Unfortunately it has been brought into 
disrepute because the modern trade custom of 
adding blue is so strong that it is difficult to 
overcome it, and the effect of blue in whitewash 
is to make it offensively white. 

In cases where it is advisable to remove white- Removal 
wash from stonework, the only justifiable method of 
of doing so is by the use of a stiff brush, and if wa8 ' 
necessary warm water. Where the whitewash is 
harder than the stone, it should never be removed, 
and on no account should any metal tool or 
Manchester Card be used for the purpose ; if this 
is done the original surface of the stonework to¬ 
gether with its tool-marks will be destroyed. 

In the case of plastered walls, they should be Use of 
brushed down and re-washed ; a little ochre may ochre, 
be added to take away the harshness of the white, 
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but nothing further should be done, and this only 
under proper direction, or the result may be 
harmful to the general appearance of the building. 

GALLERIES 

It is unwise to remove galleries even though 
they be modern, if they are really needed for 
sitting accommodation ; for enlarging the ground- 
plan of a mediaeval building is far more harmful 
to its history and beauty than the retention of 
galleries which, although in themselves they may 
be of no architectural value, yet serve a useful 
purpose ; and it must be remembered that all 
musicians say that a western gallery is one of the 
best places, if not the very best place, for an 
organ. 

ORGAN CHAMBERS AND VESTRIES 

Besides the objection brought forward in the 
case of galleries to spoiling the plan of an ancient 
building by additions which can be avoided, 
experience has shown that on practical grounds 
there is no more unsuitable place for an organ 
than an organ-chamber, both in respect of sound 
and because of the difficulty of keeping the 
instrument free from damp. The Incorporated 
Church Building Society does its best to dis¬ 
courage the addition of organ chambers, as will 
be seen from the following extract from the valu¬ 
able paper issued by the Society entitled Archi¬ 
tectural Requirements and Suggestions: The walls 
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of an old church should not be cut away to make 
an organ chamber outside. 

Where there is no vestry one can, as a rule, be Vestries, 
provided by screening off a portion of a church 
either by curtains or by a plain oak screen simply 
designed. The space under a western tower 
almost always makes a good vestry, but in any 
case, every effort should be made to avoid the 
erection either of vestries or of organ chambers, 
both on account of their interference with the 
plan of a building (a most important historical 
clement) and also because they disturb the 
structure and are the origin of many settlements. 

ADDITIONS TO ANCIENT BUILDINGS 

It sometimes, although very seldom, happens that Tob* 
it is absolutely necessary to make a structural ad- JP T 
dition to an ancient building. In such cases tnc 
first consideration must be how the addition can be 
made with the least damace to the old work. As 
the ground-plan of a building tells us a great deal 
of its history, the new part should as far as pos¬ 
sible be made obvious by its ground-plan. An 
effort should of course be made to keep the addi¬ 
tions entirely subordinate to the existing building, 
and to do this all extravagances must be avoided, 
and the question of colour kept constantly in mind. 

One of the chief structural difficulties in making Risk, of 
additions to the main fabric of an ancient building 
is due to the tendency of the new work to settle, and 
either tear itself away from the old work or pull 
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the old work out with it. If first-rate foundations 
are provided for the new work, and it is carried up 
slowly, the chances of failure are small; but where 
there is reason to doubt the quality of the found¬ 
ations, or the walls must be built quickly, it will 
generally be wise to cut a chase into the old wall, 
and build the new work into the chase without 
bonding, so that it may settle without damaging 
either the new or the old. If the new foundations 
have to be carried down to a lower level than the 
foundations of the ancient work, the old founda¬ 
tions should be underpinned and stepped back till 
the higher level is reached. 

WALL PAINTINGS 

No attempt should ever be made to replace 
missing portions of ancient paintings, as the 
result of so doing will be to lessen the value of 
what remains. On no consideration will the 
authorities of the National Gallery allow any 
picture to be restored, and any picture which has 
been restored is held to be thereby reduced in 
value. The same holds good with reference to 
these paintings. Any effort to preserve such 
paintings by covering them with anything in the 
nature of varnish is apt to cause the paintings to 
be blown off by the gases which the varnish or 
any similar solution confines in the walls. This 
has happened in many cases. 

Where the paint is in a powdery state it is 
necessary that any fixing solution should be applied 
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in the form of a fine spray. Such paintings should 
be sprayed with a warm and weak solution of size, 
the operation being repeated until the loose par¬ 
ticles of pigment are securely fixed and the ground 
consolidated. An effective substitute may be pre¬ 
pared with the best pale fresh size, so diluted with 
spirit as to be quite liquid at 6o° Fahrenheit. If 
tne operation can be done without injuring the 
pigments it is a good plan first to blow away any 
quite loose dust which may lie on the paintings. 

This can be managed by the use of bellows. In 
cases where the walls arc perfectly dry and free 
from soluble saline matters a possible alternative 
is a preparation composed of pure toluol, ceresin, 
and Winsor and Newton’s picture copal varnish ; 
this is to be applied warm as a spray. This 
liquid, which ought to be clear, is the nearest 
approach to a varnish which it is permissible to 
apply. 

The Society has issued a leaflet drafted by Society’s 
Professor Church, F.R.S., giving the proportions leaflet 
of the constituent parts of the solutions and the on * he 
instruments to be used ; and the above notes are 811 jcct ‘ 
only given as an outline of the methods of treat¬ 
ment. On no account should any one be allowed 
to meddle with wall paintings unless he has had 
previous experience, or is acting under the direct 
supervision of some one who has had previous 
experience. 

As to the uncovering of paintings which are 0 
hidden by whitewash, this should only be done by ings. n 
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some one who is keenly interested in the work. 
Generally the removal of these coats may be 
effected by the use of thin round-headed spatulas 
of bone or ivory, but sometimes it is necessary to 
employ variously-shaped palette knives of thin 
steel. The scaling off of whitewash may be occa¬ 
sionally aided by moistening the surface, and even 
by pasting upon it strips of thin calico, and, when 
these have dried, carefully peeling them off 
Lxently tapping the whitewash with a small round- 
ended mallet will sometimes prove successful 
where other means fail. If the whitewash is very 
obstinate it is best to allow it to remain rather 
than run the risk of removing both whitewash 
and painting. 


FITTINGS 

Ancicin Where ancient fittings remain they should be 
8 - retained, and repaired and strengthened where 
• necessary. No attempt should ever be made to 
replace missing ornamental features. Ancient 

Scats. seats which are found to be inconvenient can, as 
a rule, be rendered fit for modern requirements 
with but little alteration. The usual fault com¬ 
plained of is that they are too narrow, and that 
they are too near together. There is no difficulty 
m adding to the width of seats, and it is better to 
take them up and fix them further apart than to 
abandon them. 

o^r' U °/ ten happens that old oak fittings are 
P covered with paint. This can be removed under 
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S roper supervision by the application of soda and 
oiling water, applied with a stiff brush repeatedly. 

When the worm is attacking oak it is advisable to Worra- 
soak it with paraffin. eaten oak. 

Any new fittings which have to be provided New 
should be of oak and simple in design, and it is fittings, 
better to use chairs instead of benches if oak can¬ 
not be afforded for the latter. Soft woods are 
generally best painted; they should never be 
stained and varnished, or grained and varnished. 

Hard woods should have nothing done to them. 

Oil spoils oak, stain is not needed, wax prevents 
it from gaining its natural beautiful colour, and 
varnish causes it to decay by keeping the air from 
it. It must always be borne in mind that no 
foreign oak is a satisfactory substitute for English- 
grown oak. Foreign oak grows far too fast to 
make a durable material, but it is less costly, 
easier to work, and more easily obtained, so there 
is a tendency for it to be used if it is allowed. 

BELLS AND BELL-CAGES 
The bellfounders are apt to have it all their Bell- 
own way with ancient bell-cages and bells. The cages, 
old oak cages of our churches are fine pieces of 
carpentry; and sometimes it is evident that their 
makers were proud of their work, and ornamented 
them. One of the characteristics of old cages is 
their great height. This is a valuable quality, as 
there is a spring in the height which relieves the 
tower walls of the strain caused by the swinging of 





REPAIR OF ANCIENT BUILDINGS 

the bells. Another advantage is that a man can get 
in under the bells and attend to the clappers. 

Repair It is very seldom justifiable to discard an old 
°fcages, bell-cage; there is no difficulty in replacing the 
old oak with new where it is defective. Frequently 
wedges have been driven between the cage and 
the walls when the cage has worked loose ; but it 
should have been tightened up and strengthened 
by iron bolts and straps, for the wedges cause the 
walls to receive the strain which the cage ought 
to receive. Undoubtedly more towers have been 
damaged in this way than by defective foundations 
or the action of the weather ; so that when a tower 
is defective the bell-cage is the first thing which 
should be looked to. 

Ancient The mediaeval bells always repay study. The 
bc,,s - cannons or loops at the crown are well modelled, 
and the inscriptions round the bells have beautiful 
lettering and often other ornament, and some 
have silver coins of the period cast in them. The 
sixteenth, seventeenth, and eighteenth century 
bells are also most of them interesting. 

Addi- Bellfounders not infrequently urge that bells 
uonal should be added to a peal, when in reality the * 
tower is not large enough to hold them properly. 
They often remove the ancient oak frame, and 
Iron put an iron one in its place. There are good 
frames, authorities who consider that bells never sound so 
well after this has been done. It is not to be 
expected that bellfounders should be good masons, 
so it is very desirable that their proposals should 
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have the approval of one who is capable of giving 
an opinion as to the effect which the carrying out of 
their recommendations would have on the struc¬ 
ture of the tower. 

Again, bellfoundcrs often mutilate the bells by Quarter- 
cutting off the cannons and crown staples in order turning, 
to quarter-turn the bells.. This quarter-turning 
is often very desirable, as it causes the clapper to 
strike in a new place, but it can be done satis¬ 
factorily without mutilating the bell, and fortun¬ 
ately there are bcllhangers who do so, and who 
value the old oak cages. The Society is always 
glad to give advice on the question of bells. 


DECORATION 

It is sometimes thought essential that there should Drapery, 
be some sort of decoration in chancels, and the 
Society thinks in such cases that good draperies 
simply arranged give the most satisfactory results, 
and do not damage a building. 

MONUMENTS AND BRASSES 

Monuments and brasses should be retained in 
their existing positions, and in cases where it is 
necessary to remove them while carrying out 
works of repair, they should be replaced in the 
same positions as soon as the repairs are finished. 

It is sometimes necessary to afford some pro¬ 
tection to brasses on the floors of churches, as 
constant traffic is apt to damage them. A sheet 
of cast lead or a mat placed upon a brass will be 
found to answer the purpose. 
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IVY 

The question of ivy is a most difficult one to deal 
with. Where it is actually living on a wall and is 
not drawing its sustenance from the ground, ivy 
must obviously be damaging the structure of the 
wall, and should therefore be killed by being 
repeatedly cut back close. But any branches 
which may have inserted themselves in the walls 
should not be removed, as their removal might 
cause more harm than the roots themselves. In 
other cases it is, as a rule, only necessary to keep 
the ivy cut back, but not so much as to kill it. 

IRONWORK 

Ancient ironwork should be repaired and 
strengthened where necessary, and where it has 
rusted it should be coated with hot paraffin wax, 
the wax being well worked into the rusted iron. 

TIMBER BUILDINGS 

No building is so easy to repair as a building of 
timber construction. It can be jacked up with the 
greatest ease, its timbers can be scarfed without 
difficulty, and additional strength can be given in 
all circumstances by the use of wrought-iron 
straps, bolts, and flitch-plates. Great care should 
always be taken not to condemn a piece of timber 
which appears to be decayed without thorough 
examination, for as already pointed out (see page 
47), the sap wood of oak decays easily, and there¬ 
fore the surface wood may be decayed when the 
heart is perfectly sound. 
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REPAIR OF RUINS 

The two chief troubles in repairing ruins are the 
treatment of ivy and the protection of the tops of 
the walls. More harm than good may be done 
by removing ivy where it has obtained a thorough 
hold of the masonry, for it will often run through 
the full thickness of the wall. It is generally best 
to cut the ivy severely back close to the wall and 
keep it cut back. It will of course look ugly at 
first but very soon becomes green again. It is 
always easy to prevent its spreading on to new 
surfaces and often possible to decrease the space 
which it covers. 

In protecting the tops of walls an effort must 
be made to do it in such a way as not to be an 
eyesore. This can be done in most cases by 
clearing the top of the wall of rubbish, and cover¬ 
ing it with a layer of ashes and gas-tar or other 
water-proof material; this may then be covered 
with earth and turf, so that the walls may be 
green at the top, and yet the roots of trees and 
the like will be unable to penetrate them. 
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APPENDIX 

THE PRINCIPLES OF THE SOCIETY FOR 
™E PROTECTION OF ANCIENT BUILD- 
™GS AS SET FORTH UPON ITS FOUND- 
AIIvJIS IN 1877 

A Society coming before the public with such a name 
as that above written must needs explain how and why 
it proposes to protect those ancient buildings which to 
most people doubtless seem to have so many and such 
excellent protectors. This then is the explanation we 

No doubt within the last fifty years a new interest, 
almost like another sense, has arisen in these ancient 
monuments of art; and they have become the subject 
ol one of the most interesting of studies, and of an 
enthusiasm, religious, historical, artistic, which is one 
of the undoubted gains of our time; yet we think that 
if the present treatment of them be continued our 
descendants will find them useless for study and chilling 
to enthusiasm We think that those last fifty years of 
knowledge and attention have done more for their de¬ 
struction than all the foregoing centuries of revolution, 
violence, and contempt. 

For Architecture, lone decaying, died out, as a popular 
art at least, just as the knowledge of mediaeval art was 
born. So that the civilised world of the nineteenth 
century has no style of its own amidst its wide know¬ 
ledge of the styles of other centuries. From this lack 
and this gain arose in men’s minds the strange idea 
of the restoration of ancient buildings; a strange and 
most fatal idea, which by its very name implies that it 
is possible to strip from a building this that and the 
other part of its history, of its life that is, and then to 
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stay the hand at some arbitrary point, and leave it still 
historical, living, and even as it once was. 

In early times this kind of forgery was impossible, 
because knowledge failed the builders, or perhaps because 
instinct held them back. If repairs were needed, if 
ambition or piety pricked on to change, that change was 
of necessity wrought in the unmistakable fashion of the 
time; a church of the eleventh century might be added 
to or altered in the twelfth, thirteenth, fourteenth, fif¬ 
teenth, sixteenth, or even the seventeenth and eighteenth 
centuries; but every change, whatever history it de¬ 
stroyed, left history in the gap, and was alive with the 
spirit of the deeds done amidst its fashioning. The 
result of all this was often a building in which the many 
changes, though harsh and visible enough, were by their 
very contrast interesting and instructive and could by 
no possibility mislead. But those who make the changes 
wrought in our day under the name of restoration, while 
professing to bring back a building to the best time of 
its history, have no guide but each his own individual 
whim to point out to them what is admirable and what 
contemptible : while the very nature of their task com¬ 
pels them to destroy something, and to supply the gap 
by imagining what the earlier builders should or might 
have done. Moreover, in the course of this double pro¬ 
cess of destruction and addition the whole surface of the 
building is necessarily tampered with ; so that the appear¬ 
ance of antiquity is taken away from such old parts of 
the fabric as are left, and there is no laying to rest in 
the spectator the suspicion of what may have been lost; 
and in short, a feeble and lifeless forgery is the final 
result of all the wasted labour. 

It is sad to say, that in this manner most of the 
bigger Minsters, and a vast number of more humble 
buildings, both in England and on the Continent, have 
been dealt with by men, of talent often, and worthy of 
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better employment, but deaf to the claims of poetry and 
history in the highest sense of the words. 

-For what is left we plead before our architects them¬ 
selves, before the official guardians of buildings, and 
before the public generally, and we pray them to re¬ 
member how much is gone of the religion, thought and 
manners of time past, never, by almost universal consent, 
to be restored; and to consider whether »t be possible 
to restore those buildings, the living spirit of which, it 
cannot be too often repeated, was an inseparable part of 
that religion and thought and those past manners. For 
our part we assure them fearlessly that of all the restora¬ 
tions yet undertaken the worst nave meant the reckless 
stripping a building of some of its most interesting 
material features; while the best have their exact 
analogy in the restoration of an old picture, where the 
partly perished work of the ancient craftsmaster has 
been made neat and smooth by the tricky hand of some 
unoriginal and thoughtless hack of to-day. If, for the 
rest, it be asked us to specify what kind or amount of 
art, style, or other interest in a building makes it worth 
protecting, we answer: Anything which can be looked 
on as artistic, picturesque, historical, antique, or sub¬ 
stantial : any work, in short, over which educated artistic 
people would think it worth while to argue at all. 

It is for all these buildings therefore, of all times and 
styles, that we plead, and call upon those who have to 
deal with them, to put protection in the place of 
restoration, to stave off decav by daily care, to prop 
a perilous wall or mend a leaky roof by such means as 
are obviously meant for support or covering and show 
no pretence of other art, and otherwise to resist all 
tampering with either the fabric or the ornament of the 
building as it stands; if it has become inconvenient for 
its present use, to raise another building rather than alter 
or enlarge the old one; in fine to treat our ancient 
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